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 UNITED STATES PATENT OFFICE.

~ CLARENCE E. VAN AUKEN, OF YONKERS, NEW YORK, ASSIGNOR, BY MESNE ASSIGNMENTS,

- TO VAN AUKEN MOTOR AND MACHINE WORKS, A CORPORATION OF NEW YORK.

MULTIPLE-PISTON INTERNAL-COMBUSTION ENGINE.

‘Specification of Letters Patent,
_ Application filed January 7, 1906, Serial No, 240,005.

To all whom it May CoOncern:

- Be.it known that I, CLareNCE E. Van

~ AUKEN, a citizen of the United States, and a

resident of Yonkers, in the county of West-
chester and State of New York, have in-

~ vented a new and Improved Multiple-Piston

Internal-Combustion Engine, of which the

~ following is a full, clear, and exact, deserip-

- tion.

- 10  This invention relates to an internal com-

- bustion engine of that general type in which
- asingle cylinder is provided with two pistons

15

- crank cases respectively at the ends of the |
-+ ‘cylnder, In which cases the charge is com- |
pressed and thence transferred through -a
-small inlet port to the cylinder. In attain-

20

arranged to be forced apart by the explosion.
- A special object of my invention is to im-
prove the port arrangement so that the en-

gine 1s rendered valveless and the charge

may-be admitted simultaneously to the two

Ing this end I provide each’ crank case with
an admission port uncovered by the pistons

- when at.the limit of their inward strokes and

25

80

- speed of the e
‘ture to amply

both of these adission ports have communi-
“cation with the source of fuel mixture, thus

permitting me to instantly charge both

~crank cases and, notwithstanding the high |

D ine, insuring sufficient mix-
the working chamber. By

- thus filling both crank cases directly I can

passage. & transfer
crank case leads. x |

- r?m%?ments for controlling the flow of mixture
40 to t

 rapid movements of full charges and thus

~ run theen%me at high speed without danger -

~ of incomp : _

~ casea sup;;llly passage-leads to a cylinder in-
35

ete charging. From one crank

let port which is uncovered by one of the
pistons at.its out stroke, and to said supply

assage from the otger
t foﬁows that the ar-

to the working chamber are such as insure

ow :of running the engine at its highést

| ca%acity. -

45

‘The invention involves various other fea-
tures of major or minor importance, all of

* which will be fully set forth ] ereinafter and

~ pointed out in the claims.

Reference.is to be had to the accompany-

ing drawings forming a part of this specifica-
60t ' .
+ Indicate. corresponding parts in all the fig-
.. _'l]I'ES.,'. 1n Wh_‘ich | o

tion, in which similar characters of reference

Figure 1 is a vertical longitudinal section

 of the engine; and Fig. 2 is a horizontal see-
tion thereof. . .

{ of a duct 23, which

The form of the én.gine which I have here

Patented Nov. 19, 1807: -

| chosen to illustrate embodies a single cylin- -

der 10 provided with a water jacket 11 and
an igniting device 12 of any desired form,
| the 1igniting device lying a.pEroxima,tely mid-
way the length of the cylinder as shown.
The engine may be mounted on a base 14,
| the construction of which is in no way essen-
tial. At each end of the cylinder, a closed
crank case 15 is arranged. These crank
cases communicate respectively with the
linder ends and have a crank shaft 16 rev-
ubly mounted therein, as shown. Con-

C
O

l nected with: the cranks of said shaft are the

rods 17, which are in turn joined resEectively

to trunk pistons 18, operating in the cylin-

60

¢

66

0

der and arranged to move simultanéously-

of the crank shafts in the two views shows.
19 indicates the inlet port of the engine,
| which passes into the cylinder 10 near one

end thereof, and 20 indicates the exhaust
port which passes from the other end portion,

as shown. 'The ports 19 and 20 in the end
| parts of the cylinder 10 are so positioned that
they will be uncovered by their respective

Ppistons when the pistons reach the ends of .

their outward strokes. Each end portion of
the cylinder is also formed with a port 21
and these ports are positioned so that they

ward or compression strokes.
| - 22 1ndicated the source of combustible
‘mixture: which may be of any desired sort.

This mixture source 22 opens into the middle
asses outside of the

Jacket 11 of the cylinder 10 and communi-
cates at 1ts ends respectively with the ports
21, The right-hand crank case 15 has a port

25 Tormed therein and with this port a con-.

toward or from each other, as the disposition

70

80

‘85
will be uncovered by their respective pistons -
when the pistons reach the end of their in-

90

95

duit 24 communicates. This conduit 24 ex-
tends toward the left-hand end of the encine

and at its inner end communicates Wiﬁl a,

Eort 256%. This port 25% leads from the left-
and crank case 15 outside of the adjacent

{ end of the cylinder to the port 19. It will be

observed, therefore, that the port 25 and
conduit’ 24 furnish a means placing the
right crank case in vommunication with the
port 19, and that the port 25* furnishes a

100

105

means placing the left-hand crank case in

communication with said port. .
Each crank shaft 16 is provided with a

| balance wheel 26 and also carries a miter gear

110



o |

27. These geai's' are meshed with corre- | forming

“sponding gears 28 attached to a shaft 29
suitably sustained.on the frame of -the en-
- gine. . . o
5 In the operation of the engine, assuming
that a charge of fuel and air has been com-

pressed between the piston heads in the cen-

~ ter of the cylinder (referring to Fig. 1), upon
igniting this charge combustion and expan-
sion will take place and the pistons will be
driven outward. .I'he exhaust port 20 is
first uncovered and the gases within the cyl-
inder fall to atmospheric pressure: Subse-
. quently, the inlet port 19 is uncovered and

15 the fuel mixture previously compressed in
" "the crank case passes through the port in the

10

.cylinder and moves through the same in a.

compact column toward the exhaust port 20,
pushing out through said port all of the
burned gases lying in. the cylinder. -Finally,
~the pistons begin their return movement,
and. the inlet and exhaust ports are closed

“and the compressive period begins. When

- ‘the pistons reach the limit of their-inward
25 -

~ ment of the pistons, the instant the ports 21
.are uncovered a charge of mixture is drawn
into the crank cases through the ducts 23,
and this mixture being entrapped upon the
outward movement of the pistons is next

compressed thereby. When the

- reach the limit of their outward movement

35 the ports 19 and 20 are again uncovered and

 then the mixture compressed in the two

30

crank cases, ports 25-and 25 and duct 24 en-’
“ters the cylinder through the port 19, taking.

. its place in the cylinder to be compressed by
40 the returning pistors as has been explained

hereinbefore. The gearing connecting the
~two crank shafts in the preferred embodi-

"ment of my invention, serves to retain said
~shafts and their connecting pistons in the
45 proper relation to each other.- ~
~  Having ' thus. described my invention, I
~ claim as new and desire to secure by Letters
- 1. An internal combustion engine having
50 a. double cylinder, closed. chambers com-
' muniecating, respectively, with each end
~ thereof, opposed pistons operating in-the end

the pistons to permit them to move in uni-

- 55

son, the cylinder having an ‘inlet port, an
exhaust port in each of the opposite end por-

. tions, and additional ports adapted to com-

- munpicate respectively with the said cham-
~© Dbers, the inlet and exhaust ports being un-
60’ covered by the pistons when in their outer
positions and the said additional ports being

- uncovered by the pistons when in their in-
ward positions, means placing said - addi-
~ tional ports in communication with the
65 source of combustible mixture, and walls

‘movement the ports 21 are uncovered, and
~ owing to the rarefaction within ‘the.crank
cases due to the inward or compressive move- |

pistons

closed chambers aroun

‘chambers.

i

871,539

passages from the said closed cham~ .
bers to the inlet port.. = . ) o
9. An internal combustion engine having

a’ double cylinder, closed chambers com-
municating, respectively, with each end 70
thereof, opposed pistons operating in the
end portions of the cylinder, means connect-
ing the pistons to permit them to move In ~

‘unison.as they reciprocate in opposite direc-

tions, the cylinder having an inlet port and 75
an exhaust port, one being located adjacent
each end portion, and having additional
ports adapted to communicate, respectively,

‘with the said chambers, the inlet and ex- |
“haust ports being uncovered by the pistons 8o

when in their outeir positions and the said
additional 'ports being uncovered by the
pistons when in their inner positions, means .
placing said additional ports in communica-
tion with the source of combustible mixture, 85
walls forming a passage from one of said

_ % the adjacent cylin-
der énd to the inlet port, and a transter con-
duit extending from said passage at a point
adjacent to the inlet port to the opposite 90

chamber. ~

‘3. An internal combustion engine having-
a double cylinder, - closed chambers com-

municating, respectively, with each end

thereof, opposed pistons operating in the 95
end portions of the cylinder, means connect-
ing the pistons to maintain them in unison

as they reciprocate, the cylinder having an

inlet port and an exhaust port in its respec- .
"tive end portions and having  additional ;100

ports adapted to communicate, respectively,
with the said chambers, the inlet
the exhaust port being uncovere
pistoris when in their outer positions and the.,
said additional ports being uncovered by the 105 .
istons when in their inner positions, a con-
duit leading from each of said closed cham-.
bers: around the adjacent cylinder ends to

ort and
by the

‘the-inlet port, and means placing the addi-.

tional ports .in communication with the 110"

‘source of combustible ‘mixture consisting in

a conduit passing between said ports and

| having an inlet opening-intermediate 1its

ends - whereby a

equally to supply the said
T U 115

4. An int_ei‘nal _GOi}lbliS‘tiOI; ekngix-le' having
a double cylinder provided with -an inlet

port, opposed pistons therein; closed com-

pressor chambers respectively at the ends of

‘the cylinders, the engine having an inlet 120
Eort for each compressor chamber uncovered

v the pistons at the end of théir inward
strokes, means placing said inlet ports in
equal communication with- the source of fmel
mixture whereby to secure maximum fuel 125

charges in said chambers, and means placing

both compressor chambers in communica-

tion with the inlet port of, the working

cylinder. o | R
" 5. An internal combustion engine having 130

d
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oA deuble cylinder provided with an inlet
. port adjacent one end thereof, an exhaust

port adjacent the opposite end thereof, pis-

‘tons located therein and connected for oper-

ation in unison in opposite directions, ¢losed
compressor chambers respectively at the
ends of the cylinder, sald engine having inlet
ports for each compressor chamber uncov-

~ ered by the pistons at the end of their in-

. 10

ward strokes, means for delivering a fuel
‘mixture to each of said chambers in equal |

| proportions, and means placing both com-

pressor chambers in communication with the
inlet port of the working cylinder.

In testimony whereof I have signed my 15
name to this specification in the presence of
two subscribing witnesses.

CLARENCE E. VAN AUKEN.

Witnesses:
WM. W, ScrUGHAM,
G_ABEIEL REEVE.
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